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ROCKWOOD Automatic 
PIVOTED MOTOR BASES 


When your motor is mounted on a Rockwood automatic belt-tightening : 
your compressor does more work and becomes more dependable. You sa’ 
belt wear, in drive maintenance and, often, in power. 












The day is coming when wise compressor users will not run a belt oe 
compressor unless the motor is mounted on a Rockwood automa ‘ 
tightening motor base. They know that all belts stretch and that manual @ 
up gives but temporary relief and wears out the belts too fast. 


Rockwood Drives operate with a higher power efficiency, less belt slip and 
speed drop than you get with fixed centers. No matter whether your belts : 
flat or Vee you must use Rockwood automatic belt-tightening motor bases @ 
the most work done. 


: Write us or contact your nearby Rockwood: dealer and a Rockwood engin 
jSTOP DOING THIS will be glad to make his recommendations. Prompt deliveries from stock. 


It is no longer good practice to move the motor back 
to tighten the felts Rerat relief _— belt slip is only 
temporary and, as t are usually tightened more cree ek a 
thom te saiaienoe they wear out just Bes a faster. ROCK WOOD MANUFACTI 
THE MODERN PRACTICE is to let the Rockwood - ys In 
ivoted motor base AUTOMATICALLY keep the 
at just the right ti 
stretch or changes in the 
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ON THE COVER 


NUR cover picture shows workmen 
ging an air-operated paving breaker 

ja heavy hammer to demolish part of a 
grete retaining wall on the shore of 
e Merritt in Oakland, Calif. This 

uly of water is said to be the only tidal 
i-water lake in the center of an Amer- 
ity. The photograph was taken by 

ing B. Ellis of Piedmont, Calif., 

won third prize in our recent cover- 

i contest. The picture also was 
qwarded a certificate of merit in the Graf- 
lx Anniversary Photographic Contest 
and has been exhibited in various salons, 
qametra clubs, and museums in the 


IN THIS ISSUE 


iE pump is one of the world’s most 
dely used pieces of machinery, and 
mithout it we should revert a long way 
towa fis the Dark Ages. Our leading 
@icle briefly traces the development of 
pimping devices from early times to the 
sent and gives the history of the pump- 
Macturing company that Adam Scott 
Heron founded in 1860. An interesting 
ight is that Cameron pumps were 
ilar from the start and have remained 
lng the leaders throughout the 82 
yeats they have been built. 


fb. average motorist abroad finds it 
extremely hard to get gasoline and 
wen harder to pay for what he gets. Yet 
tundreds of thousands of vehicles are 
being run with substitute fuels. This in- 
‘eesting development, which promises 
ocontinue even after the war, is described 
M the article, Motoring Sans Gasoline. 


[jee the impetus of wartime de- 
mands, the productionof natural-sand- 
one grindstones is awakening from the 
lethargy cast upon it by the rise of arti- 
ical ives. An article starting on 
g@ 6837 describes the methods used by 
me fim to quarry the stones in cylin- 
ions that require comparatively 
hing work. 
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of lifting water from one level to an- 

other has challenged the inventive- 
ness and ingenuity of man. In all likeli- 
hood the first crude water-lifting appara- 
tus—which could scarcely be designated 
as a pump—made its appearance when 
man was emerging from the role of hunts- 
man and embraced a more settled type of 
career such as stock-raising or agriculture. 
Engaging in these pursuits, he was at once 
faced with the problem of lifting water by 
one means or another. There is probably 
no actual record of the first of these de- 
vices, but it is known definitely that the 
earliest forms of pumps far antedated the 
Christian Era. Later, as men banded to- 
gether in communities, hamlets, and vil- 
lages, they became more common. Exam- 
ples of town fountains and town pumps 
are still to be seen in many cities of the 
Old World and in certain of our own co- 
lonial towns. 

One of the oldest types of water-lifting 
devices was the shadoof—an arrangement 
whick, though ancient in origin, can still 
be found in various parts of Egypt. In its 
most primitive form it consisted of a leath- 
er, earthen, or woven bucket attached to 
an arm by means of braided vines or 


\ROM time immemorial the problem 
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Pumps 
Robert N. Beyan 


ANCIENT PUMPING DEVICES 
The water-lifting device shown working near the Pyramids (right) is called a sha- 
doof and dates back many centuries. If the head is too great for a single unit, twoor 
more are operated in series, one above another, raising the water in successive 
steps. In the picture above is seen a type of Persian wheel or sakias. It, too, has 
been in use since ancient times. It utilizes a system of cogs based on the same 
principle as is modern gearing. A mule or other animal, following a circular path 
around a vertical axis, supplies the motive power. The water is discharged from 
the buckets into a trough and flows to the fields that are to be irrigated. This ap- 
paratus is common in the East, and in 1890 the American consul at Cairo reported 
that 20,000 of them were in service in the Nile Valley. Ctesibius II is credited 
with having devised the geared pumping apparatus shown at the upper left to 
employ the cheap slave labor that was abundant in his time. The two cylinders, 
the invention of which is ascribed to Ctesibius I, elevated the water. The counter- 
weighted flywheel prevented the machine from stopping on dead center. 


Ancient and Moder 


cords. The arm was attached to a cross- 
bar supported in crotches of tree trunks 
alongside a river or well. The arm carry- 
ing the bucket was counterweighted by a 
stone or mud ball. Of course the filled 
bucket had to be drawn up manually, but 


the counterweight greatly reduced the 
physical labor involved. The bucket was 
emptied into a dug-out basin on 4 
level from which the water flowed throug’ 
a series of canals to the land to be ™* 
gated. 
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Photos from Nesmith. 


Another early type was the noria, com- 
ton in China, Egypt, and Palestine. With 
its invention, man’s desire to avoid phy- 
sieal labor became increasingly evident. 
The noria was, in effect, a water wheel to 
which were fastened buckets of one kind 


® another. The wheel was turned either 
by the current of the stream or by animal 
power. When the filled buckets reached a 
certain height, they dumped their con- 
tents into a spillway, and from there the 
Water flowed to a basin, canal, or aque- 

In some cases the axle of the wheel 
could be lifted by means of flat stones to 
‘ompensate for variations in water level. 
It was perhaps in this way that the shim 
was born. 

There were, of course, many other kinds 
of ancient water lifts, but their number 
Mecludes a detailed description in an 
aticle of this length. Of the more primi- 
live types, the Chinese chain pump and 
the Archimedean screw most closely re- 
“mble certain units of modern times. 

application of the suction principle 
and one of the first uses of heat for lifting 
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LEAVITT PUMPING ENGINE 


This cumbersome machine was designed by E.D. Leavitt, Jr., and is typical of the 
large pumping units that were prevalent during the late years of the nineteenth 
century. The one shown here supplied water to the City of Lawrence, Mass. The 
compound-beam engine was steam operated and had inclined power cylinders. 
The pump was driven by a connecting rod extending from one end of the working 
beam and consisted of a cylinder to which was attached a bucket with the valve 
opening upward. Although of formidable appearance, devices of this nature did 
not compare favorably in performance with the compact, trim pumps of today. 


water were described by Hero of Alexan- 
dria in his work Pneumatics (about 120 
B.C.). The contrivance was an ingenious 
one and moved water from one vessel to 
another with the aid of a vacuum. The 
shift in weight resulting from the move- 
ment of the water operated a mechanism 
end this, in turn, caused doors to open 
and close. 

Although many developments in pump- 
ing machines were recorded between the 
start of the Christian Era and the Middle 
Ages, it was not until the fifteenth century 
that the ancestors of our truly modern 
pumps began to appear. For example, 
that versatile genius Leonardo da Vinci 


designed one that indicated an under- 
standing of many of the problems which 
confront modern engineers., Da Vinci’s 
machine embodied a hand-operated cog 
that was geared to a larger wheel that 
turned a shaft scored with a helical groove. 
The shaft caused a piston to travel back 
and forth ina cylinder and thus to suck up 
water and to empty it into a discharge 
pipe. 

The use of steam pressure was suggested 
early in the seventeenth century by Gio- 
vanni Baptista della Porta. By means of 
his device steam was generated in a boiler 
and fed to a vessel filled with water, the 
steam pressure forcing the water through 
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Before he was old enough to vote, Adam Scott Cameron 
launched his own pump-manufacturing business in New 
York, and it grew like a mushroom. Starting in one rented 
room in 1860, he expanded his plant in eight years to a 
group of buildings that covered almost an entire block. It 


a pipe. While the principle of steam ex- 
pansion was being developed, the applica- 
tion of natural water power and of animal 
power was gaining. The year 1581 saw the 
installation of the famous London Bridge 
Water Works—a triple-water-wheel ar- 
rangement that depended on the current 
of the Thames for motive force. In his 
monumental work Pumping Machinery, 
Prof. Arthur M. Greene, Jr., quotes from 
an old English account of it, as follows: 
“Peter Morrys was given a grant by the 
Lord Mayor and Commonalty of the city 
of London for the term of 500 years for 
supplying and conveyance of water into 
houses by pipes from an artificial force 
from London Bridge on condition that he 
pay ten shillings annually into the cham- 
ber of London.” It will be observed that 
the license fees at that time were indeed 
low. So great was the success of Morrys’ 
installation that he was able to secure ad- 
ditional concessions. ‘The second grant 
was for 2,000 years and was later acquired 
by the New River Water Company. 

A contemporary of Morrys was an 
Italian engineer—Capt.. Agostino Ramelli 
—who was familiar with the action of the 
piston and with the principles of the ro- 
tary engine. He also experimented with 


6831 








FORMER CAMERON PLANT 


certain gearing that transmitted power 
between shafts at an angle and not in the 
same plane. In addition, he was no stran- 
ger to the method of obtaining reciprocat- 
ing action from continuous rotary motion. 
In both Ramelli’s and Morrys’ machines 
the use of the crank and the connecting 
rod, so widely known today, was in evi- 
dence. In 1675, Sir Samuel Moreland in- 
vented the plunger type of pump in which 
the enlarged end of a rod was forced into a 
chamber, thus displacing the water. 
Shortly afterward appeared the bucket 
pump in which the water passed through 
valves in the piston on the down stroke; 
the valves closed during the up stroke; 
and the trapped water was lifted to a 
point of discharge. 

Just before the dawn of the eighteenth 
century, Thomas Savery introduced a 
pumping engine for dewatering the mines 
of Cornwall. It was the first steam appa- 
ratus successfully applied to this sort of 
work. Savery apparently knew the value 
of advertising, for he took systematic steps 
to publicize his machine. Not only did he 
explain it to the Royal Society but he had 
printed a prospectus outlining its merits. 
Among other things, Savery claimed it 
would lift water 350 feet. 


was near the East River, and was bounded by East 23rd 
and 24th streets and by First Avenue and Avenue A. The 
works remained there until 1912, when Ingersoll-Rand 
Company, which had bought the business in 1909, built 
a new, modern plant at Phillipsburg, N. J. 
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In 1705, Thomas Newcomen, a black- 
smith of Dartmouth, England, invented a 
pumping engine that was a departure in 
several important respects from those of 
his predecessors. It was Newcomen who 
first employed steam to operate a water 
piston that differed in size from the steam 
piston. The height of the lift was limited 
only by the strength of the materials em- 
ployed, thus permitting mines to be carried 
to depths greater than those possible with 
the earlier, less efficient types. The New- 
comen pumping engine was improved by 
some of his successors, particularly by the 
distinguished engineer John Smeaton. 
His machines were so successful that, ® 
the last quarter of the eighteenth centt- 
ry, they were in use in the coal mines of 
Coventry and Newcastle, the tin and cop 
per mines of Cornwall, and in Russi 
Holland, and Hungary. : 

In the development of the steam engi? 
and pump, James Watt, whose name is 
familiar to all students of physical scien 
made several important contribution 
They are particularly noteworthy in that 
they embodied many of the ; 
ideas governing present-day steam engin 
During the 1760’s, for instance, he * 
vented the independent steam condense! 
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—a radical and far-reaching improvement 
that ste »ds as one of his crowning achieve- 
ments. [hough many engineers may not 
know it, they use one of Watt’s expressions 
a dozer times a day. It is the indispen- 
gable term “horsepower” that had its 
origin in the fact that many early-day 
pumping machines, especially those in 
mines, were operated by horses. 

By the beginning of the nineteenth 
century a few crude forms of the centrif- 
ugal pump had made their appearance, 
though it must be admitted that the prin- 
ciple of that type of machine had been 
studied by Denys Papin more than 100 
years before. In 1818, a centrifugal pump 
was designed in Boston, and it came to be 
known as the Massachusetts Pump. The 
yanes were parallel to radial lines and 
were several inches removed from them. 
They were placed on each side of a disk 
that revolved within a casing. ‘Twelve 
years later, a Mr. McCarty of New York 
City introduced a centrifugal incorporat- 
ing certain improvements. Others were 
made by Blake and Andrews in 1831 and 
1839, respectively, and Appold, Thomp- 
son, and Gwynne of England. The blades 
of the original Massachusetts Pump were 
radial, but Andrews’ unit had curved 
blades and the vanes were held between 
two disks. This patent was bought by 
John Gwynne. Tests of the curved-vane 
machine in the early 1850’s showed it to 
be about three times as efficient as the 
type with straight arms. It could lift 
large quantities of water and handle small 
particles—solids—without clogging. 

Although the centrifugal pump has a 
rotary motion, there were other types of 
rotaries in actual use that antedated the 
centrifugal as we now know it. For in- 
stance, Ramelli illustrated one in a publica- 
tion issued in 1588. Others were intro- 
duced by Serviere, a Frenchman born in 
1593, and by John Trotter and J. Eve, 
early-nineteenth-century inventors. Some- 
where along the line, too, there appeared 
such variations as the reciprocating rotary 
pump and the screw pump, both of which 





were simple in operation but ingenious in 
design. 

One of the first steam-driven fire pumps 
to be shown in this country was designed 
by Capt. John Ericsson, who entered it in 
a prize contest sponsored by the Mechanics 
Institute of New York in 1840. The ma- 
chine was drawn by horses, as was a sim- 
ilar one introduced ten years previously 
in London by Ericsson and Braithwaite. 
The London engine developed 6 hp. and 
pumped 150 gpm. a distance of 80 to 90 
feet. Prior to 1830, stationary steam fire 
pumps had been used. 

In the preceding paragraphs we have 
attempted to sketch briefly the develop- 
ment of pumping from ancient times to 
about the middle of the nineteenth cen- 
tury. At that point was approached an 
entirely different era, for 1840 marks the 
start of the period in which the forerunners 
of our modern pumps began to make their 
appearance. During the past century 
there were introduced innovations in great 
numbers and of so broad a scope that they 
cannot be given detailed treatment in an 
article of this character. Suffice it to say 
that the machines developed during the 
past hundred years, though frequently 
crude and complicated, led step by step 
to the highly efficient pumps of today. 
From now on we shall confine ouselves to 
the history of one inventor—A. S. Camer- 
on—and the company he founded, be- 
cause his early work resulted in the estab- 
lishment of a great organization and in 
the manufacture of a wide range of pump- 
ing equipment that is used in every part 
of the civilized world. 

The Cameron Clan, of which Adam 
Scott Cameron was a descendant, is said to 
have made its appearance in the pages of 
history in 1411—-when the clan was formed 
by Donald Dhu, a character embodying to 
a high degree the Scotch characteristics of 
strength, patriotism, and kindred virtues. 
These virtues impressed themselves upon 
the clan as a whole and were handéd down 
from generation to generation. They were 
symbolized by the oak, the badge of the 
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clan, so that it was only natural that the 
acorn should become the trademark of 
A. S. Cameron steam pumps. Cameron 
was born about 1840. Being mechanically 
minded, he decided to become a machinist 
and was apprenticed in this field of in- 
dustry. While still in his teens, he sought 
and obtained release from the bonds of 
his apprenticeship in order to enter busi- 
ness for himself. His working hours were 
given over to the practice of his trade, and 
he devoted his evenings to study and re- 
search, finally graduating with honors 
from Cooper Union in New York City. 
He at once bent his mind and energies to 
the production of something better than 
the crude pumping appliances then in use. 

Cameron’s first shop, opened in 1860, 
was asmall l1-room affair that occupied only 
400 square feet of floor space. It was lo- 
cated in New York at the corner of Second 
Avenue and East 22nd Street. In 1863 
he entered into partnership with William 
Sewell, an officer in the Union’s armed 
forces. Sewell put additional capital into 
the growing business. With the North and 
the South engaged in a bitter civil war, the 
newly formed company produced pumping 
equipment for Northern warships and other 
vessels. It was during this period that the 
Sewell and Cameron crank-and-flywheel 
























EARLY CAMERON PUMPS 


At the left are shown several venerable 
steam-driven pumps in boiler-feed serv- 
ice. Note the air chamber shaped like . 
an acorn, for years the trademark of 
the Cameron company. The vertical 
Cameron sinking pump illustrated 
above was installed in a New Zealand 
gold mine many years ago. It had a 
capacity of 1,500,000 gallons a day. 
Then, as now, much the Cameron 
business was with the mining industry. 
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TYPICAL MODERN INGERSOLL-RAND CAMERON PUMPS 
Cameron pumps perform such a multitude of services in so many fields of activity 
that several pages of this publication would be required merely to list them. 
Shown here are a few installations that will suggest their varied uses. The lower 
picture on the opposite page shows the Cameron-equipped pump room of a mu- 


nicipal water works that supplies a Pennsylvania community of 50,000 persons. 
The pump at the upper right is a boiler-feed unit int the Twin Branch generating 
station of the Indiana & Michigan Electric Company, the highest-pressure plant 
of its kind in this country. A modern development in the Cameron line is the 
small, compact Motorpump in which the pump and motor are built together as one 
unit on a single shaft. These sturdy little pumps, which are available in both 
single- and 2-stage types, have found wide acceptance in refineries, chemical 
and food-processing plants, paper mills, dairies, mines, and numerous other 
branches of industry. The five pictured in the center are installed in a large 
Pacific Coast brewery. Cameron pumps have been used in marine service for 


There is not a single journal. The ma- 
chines require no lubrication. In size they 
range in regular proportion from the merest 
toy up to the largest water-works and 
mining pumps.”’ From the same article 
we learn that units of this type were in 
operation at depths “of several hundred 
feet’’ in some of the largest mines in the 
country. 

Among other noteworthy Cameron it- 
stallations of that period was that aboard 
the ironclad U.S.S. Dunderberg, a naval 
It was a vertical crank-and-fly- 
wheel unit designed for service where 
space was at a premium. However, it was 
not the only set-up of its kind. Numerous 
other naval craft and ships of the mer 
chant marine had by that time bee 
equipped with Cameron vertical pumps. 
which, because of their space-saving 
feature, had already proved their worth 
in different industries. : 

In 1867, according to Engineering—4 
London publication—the manufacture of 
a Cameron horizontal, direct-acting steam 


vessel. 


nearly 80 years. The one shown above, although less glamorous than those 
aboard warships, is typical of the many pumps in our vital merchant marine. It 
is a VCM main circulating pump in a Class C-1 ship. 


pump was undertaken by the well-knowl 
firm of Tangye Brothers, Birmingham, 
England. One of those units was demoir 
strated at a show held by the Royal 
Agricultural Society at Bury St. Ed 
munds, and regarding it Engineering stated 
editorially: the pump “worked admirably, 
the valve arrangement acting perfectly at 
all speeds. Even the somewhat severe test 
of raising the suction pipe suddenly out 
of the water when the pump was in 

work did not derange it.’’. We are further 
told that the unit was well suited for boiler 
feed duty and that it was a very efficient 
steam fire engine. “Apparently simple # 
construction, it had only five working 
parts besides the four valves, causing the 


pump—a reciprocating, horizontal-piston 
type—was introduced. 

The year 1865 saw the death of William 
Sewell and the dissolution of the partner- 
ship. The same year Cameron placed upon 
the market a crank-and-flywheel dry 
vacuum pump for use in soap works and in 
connection with sugar boiling. In com- 
parison with the methods that had former- 
ly been employed for the purpose the new 
equipment effected remarkable economies. 
By 1866, according to an advertisement, 


the Cameron line included ‘one hundred 
and forty patterns to select from, arranged 
to order for pumping water, air, oil, acid, 
liquor, syrup, mash, etc.”’ The American 
Journal of Mining of August 25, 1866, 
commented editorially as follows upon the 
“extreme simplicity” of the Cameron 
special steam pump: “The working parts 
consist of the steam and pump pistons, 
steam and pump valves only, placed in 
their respective cylinders, and without 
any intermediate machinery whatever. 
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Publication to comment upon its accessi- 


Because of the growth of the business, 
n found need to expand his 


Watters. In the seven years since he 
lad started his organization, he enlarged 
‘perations until they occupied the entire 

of the building in which his original 

had been located. But even that was 
tot enough. By 1868 he was able to real- 
ue his pet ambition; namely, the purchase 


SePreMBER, 1942 


of his own property that covered much of 
the block between East 23rd and East 
24th streets bounded east and west by 
Avenue A and First Avenue, respectively. 
To the group of buildings standing on the 
site he added a 3-story structure, giving 
him a complete plant including experi- 
mental, pattern, machine-tool, and forge 
shops; brass and iron foundries; assem- 
bling, testing, and shipping floors; ware- 
houses, and offices. 


By that time Cameron’s double-acting, 
horizontal-piston simplex pump was be- 
ginning to be recognized as an outstand- 
ing unit in its field of service. It was a 
distinct departure from other contempor- 
ary designs in that it had no outside mov- 
ing parts. The entire operation of the ma- 
chine was controlled by an inclosed steam- 
thrown valve. Its simplicity of design, 
rugged, foolproof construction, and its 
efficiency appealed strongly to users. 
After its initial success, the pump was 
largely adopted for feeding boilers in 
power plants, for pumping oil in oil fields, 
and for general mine service. It was the 
nucleus of the Cameron line for a great 
many years. Cameron himself was not 
destined to witness the full fruition of his 
accomplishments, for he died in 1877 after 
a period of gradually failing health. The 
business was continued under the adminis- 
tration of the Cameron Estate and of his 
wife who, incidentally, was the daughter 
of William Sewell, partner in the firm 
when it was in its infancy. 

Of the early-day units installed by the 
company, perhaps the most interesting 
was the No. 4 Cameron and Sewell aux- 
iliary pump aboard the Jeannette—a naval 
vessel which set out in 1879 to discover 
the North Pole. Probably it would be 
better to say that the circumstances 
rather than the pump itself lent interest 
to the installation. The Jeannette, though 
commissioned by the Navy and therefore 
classified as a naval ship, had actually 
been purchased by James Gordon Ben- 
nett, owner of the New York Herald, who 
furnished most of the money for the ex- 
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pedition. But the ill-starred vessel never 
reached her destination. Crushed by the 
Arctic ice, she was abandoned by her crew, 
some of whom never lived to tell the tale. 
For a number of years after Mr. Cam- 
eron’s death the company shops were 
managed by a Mr. MacDuff. During that 
period the use of Cameron pumps in- 
creased tremendously. As the business 
grew, vertical plunger-type sinking pumps 
—especially suitable for mining operations 
—were added to the products. As a matter 
of fact, the mining industry, then as now, 
provided the company with some of its 
best customers. Many of its machines 
were installed in the iron mines of the 
Mesabi range, in the mills and mines of 
Alabama, in the soft-coal fields of Penn- 
sylvania, and in numerous other mines 
the world over. But Camerons were by 
no means confined to but one field of 
endeavor. Research seems to indicate that 
some of the first pumps used in the pipe- 
line industry were of that make. The units 
pumped oil from wells to receiving tanks 
at the time of Colonel Drake’s earlier 
strikes in western Pennsylvania. More- 
over, from the plant on East 23rd Street 
there came a steady stream of machines 
for a diversity of applications. 
As new types were added to the line the 


IN THE OIL INDUSTRY 


Every branch of the vast petroleum in- 
dustry makes use of Cameron pumps. 
Shown above are two RT units in the 
pumping station of a crude-oil pipe 
line. The RT is not only economical in 
power consumption but also high in 
efficiency. One of the most recent 
developments is the barrel-type hot- 
oil pump, a precision-made machine 
for refinery service that operates at 
relatively high pressures and high tem- 
peratures. The two shown at the right 
are charging hot oil into cracking coils. 





list of installations swelled. The municipal 
ferryboats of Greater New York were 
equipped with Camerons, as were the ar- 
mored cruisers North Carolina and Mon- 
tana. They also played no small part in 
the construction of New York’s aqueduct 
system; in the boring of the tunnels under 
the Hudson, Harlem, and East rivers; in 
the building of the New York subways; 
and in the caisson excavating for the 
bridges spanning the East River. 
Although Mrs. Cameron still owned the 
business after her husband’s death, the 
actual management was delegated to Mr. 
MacDuff. He was succeeded in 1899 by 
George Fuller, who held the job until 1909. 
By that time more than 60,000 Cameron 
pumps had been sold; and an old volume 
tells us that, in addition to the more 
prosaic installations, they were to be 
found in the icebound hills of Alaska, in 
the gold mines of the Rockies and Sierras, 
in the silver mines of Mexico and Central 
America, in many points of South Amer- 
ica, in the sulphur mines of Italy and the 
ore mines of Spain, in the refineries of 
Belgium, in the mines of the Transvaal, 
and in various parts of the Far East. 
The year 1909 marked an important 
milestone in the progress of the rapidly 
growing organization, for then Mrs. Cam- 


































































eron decided to sell the business to Inger. 
soll-Rand Company, a well-established 
manufacturer of air compressors, rock 
drills, and allied equipment. For three 
years thereafter the production of Camer. 
on pumps was continued at the East 23rq 
Street shops; but, despite the acquisition 
of more space and of new and improved 
machinery, the business far outgrew its 
facilities. Accordingly, in 1912, a new 
plant was opened in Phillipsburg, NJ, 
close to Ingersoll-Rand’s largest factory, 

As originally designed, the Phillipsburg 
plant was considered a model of its kind. 
It consisted of one main building, 199 
feet wide and 600 feet long, and of a num. 
ber of auxiliary structures. The main 
edifice was of the central-bay type and 
was built of structural steel, brick, and 
concrete. Equipped with a modern tool 
room, spacious testing pits, and the latest 
machinery, the factory seemed more than 
adequate for the volume of business then 
being handled. In addition to up-to-date 
facilities, every provision was made for 
the comfort and convenience of the em- 
ployees. Then probably no one dreamed 
that the plant would have to expand as 
often as it has in the meantime. 

Shortly after the organization had 
moved to Phillipsburg it received what 
was then its most impressive single order. 
After a period of keen competition with 
other manufacturers, the company was 
awarded a contract for a large number of 
pumps to be used at the Panama Canal. 
These units were of the centrifugal, direct- 
connected, motor-driven type and formed 
a part of the drainage and sump system of 
the locks and gates. Specifically, the order 
called for the following equipment: 

Nine 6-inch vertical volute pumps, each 
with a capacity of 800 gpm., for sump 
drainage. 

Three 8-inch vertical double-volute 
pumps, each with a capacity of 4,200 gpm., 
for use in the main culvert. The. purpose 
of these machines was to pump the culvert 
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dry when occasion arose and to take care 







rock of any leakage from the cylindrical valves 
three and bulkheads. 
amer- Forty-eight 5-inch, 2-stage turbine 
t 23rd ps for service in connection with chain 
isition fenders for the protection of certain lock 
roved gates. Boats entering the locks would 
ew its strike these chains, thus decreasing the 
1 new momentum of the vessels and preventing 
NJ., them from damaging the gates. After the 
tory. chains had been lowered to permit passage 
osburg of the ships, it was the duty of the pumps 
kind. to put pressure on the hydraulic rams that 
z, 100 raised the chains back into position. The 
4 num- units installed for this service each had 
- Main acapacity of 1,200 gpm., and operated at 
ye and the comparatively low speed of 1,750 
k, and rpm. They were of the LT class—the 
mn tool forerunner of the Cameron ST and MT 
> latest multi-stage types. The latter was a steam- 
re than turbine-driven machine with a rating of 
ss then 3,000 rpm. and pioneered in the field of 
to-date high-speed pumping. 
ade for Mention of the Panama Canal naturally 
he em- suggests ships, and it might be well to 
reamed point out that the Cameron company had 
and as kept abreast of developments in the 
marine field. As stated previously, its 
m had pumps had been installed aboard naval 
d what and other types of vessels as far back as 
e order. & the 1860’s. In 1918 the first turbo-electric- 
on with propelled battleship, the U.S.S. New Mex- 
ny was ico, was equipped with Cameron 4-stage, 
mber of @ centrifugal boiler-feed pumps. The Ten- 
; Canal. nessee, the California, and the Colorado, 
, direct- commissioned during the period 1919- 
. formed 1923, also were provided with such boiler 
ystemof & feeders. Another advance was the instal- 
he order lation, subsequently, of vertical circulat- 
t: ing pumps on the Grace Liners Santa Rosa, 
ps, each Senta Paula, Santa Lucia, and Santa Elena. 
or sump The year 1922 or thereabouts marked the 
beginning of the change from low-pressure 
le-volute @ to high-pressure boiler plants. In step 
00 gpm., @ with the general trend, Cameron engineers 
purpose & developed such pumps as the HMT and 
e culvert @ the HST centrifugals of which several 





(stage, 550 pounds per square inch, 
rpm.) were set up in the station of 
ie Waukegan Generating Company. (It 
Simleresting to note that these machines, 
gh representing a great advance in the 
of pump manufacture, by no means 
pared in performance with present-day 
| Today’s motor-driven and turbine- 
iboiler-feed installations have speeds 
mas 5,000 and 6,000 rpm.; boiler 
fes are up; and Cameron HT split- 
ler-feed pumps are handling pres- 
ip to 1,800 pounds.) 
ie late 1920’s was initiated the pe- 
Bteatest development in oil-refinery 
es, and this was accompanied by 
lelopment of centrifugal pumps de- 
for the delivery of oil through pipe 
tn this particular field the HMT 
fide application and was put in serv- 
erever oil was pumped through pipe 
"m Texas, Oklahoma, and as far 
@8Ohio. Among its prominent users 
; Atlantic Pipe Line, the Shell 
= in West Texas, and the Illinois 
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INGERSOLL-RAND CAMERON PUMP.-TESTING LABORATORY 


Unequaled facilities are available in the Phillipsburg plant for testing the com- 
plete range of pumps made there. The laboratory represents an outlay of $350,- 


000, and is modern in every respect. 


This picture shows the working floor of 


the laboratory. Underneath it is a double-walled concrete reservoir containing 


400,000 gallons of water. 


Pipe Line. Although highly efficient in this 
work, the HMT could not compare with 
its successor, the modern Cameron RT. 

The growth of the huge pipe-line sys- 
tems was paralleled by improvements in 
cracking processes which led to the in- 
stallation of large numbers of specially 
built pumps for the transfer of hot oil. 
These included both single- and multi- 
stage units based on the old Cameron DV 
type. Among their features were water- 
cooled stuffing boxes and means of com- 
pensating for expansion under high tem- 
peratures. One of the best-known earlier 
pumps for this purpose was the BJV, the 
forerunner of the horizontally split JVL. 
Later were added the CJV, SJV, FL, FH, 
SFL, and, last, the MFL—a machine de- 
signed to operate under a 450-foot head 
and temperatures of 800°F. With the in- 
creasing demand for higher-pressure serv- 
ice in cracking, coil-charging, and re- 
cycling, Cameron engineers introduced the 
barrel-type pump which, as the name sug- 
gests, features a solid, forged-steel barrel 
casing. Units of this type also figure prom- 
inently in an entirely different industry; 
in fact, one of the most noteworthy in- 
stallations is that in the Twin Branch 
station of the Indiana & Michigan Elec- 
tric Company—the highest-pressure plant 
of its kind in the United States. 

At. Twin Branch are five Cameron 
pumps of which three are CHT 5-inch, 
8-stage boiler-feed machines direct con- 
nected to 2,500-hp., 3,600-rpm. motors. 
Normally, one carries the full load of the 
high-pressure section of the plant. Each 
pump is rated at 1,230 gpm., 340°F., at a 
discharge pressure of 2,800 pounds per 


square inch, and at a suction pressure of 
700 pounds per square inch. The boiler- 
feed units are supplied with water by two 
HMT 6-inch, 7-stage tank pumps driven 
by 800-hp., 1,800-rpm. motors. Each of 
the latter is rated at 1,275 gpm., 262°F., 
700 pounds total head, and 50 feet net 
positive suction head. 

The present Phillipsburg plant, which 
has been enlarged many times since it was 
built, is a far cry from the tiny 1-room 
shop in New York which was the scene of 
Adam Scott Cameron’s early struggles. 
It is a big, thoroughly modern and self- 
contained manufacturing organization. ar- 
ranged solely for the making of centrifugal, 
reciprocating, and rotary pumps. The 
machinery is designed for the handling of 
the corrosion- and wear-resisting materials 
that are now widely used in pumping 
equipment. Facilities for testing are un- 
excelled. The hydraulic laboratory reg- 
ularly operates pumps at horsepowers 
ranging from 4 to 2,700 and at speeds 
from 100 to 6,500 rpm. It is also equipped 
to handle and to measure discharges up 
to 70,000 gpm. and heads up to 3,500 
pounds per square inch. The laboratory 
includes a 400,000-gallon reservoir, three 
double-ended steam turbines with torsion 
dynamometers of 500, 2,000, and 2,700 
hp., respectively; three electric dynamo- 
meters of 25, 100, and 150 hp., and the 
numerous Venturi meters, manometers, 
gauges, tachometers, and synchroscopes 
necessary for the purpose of determining 
pump characteristics. 

Yes, Mr. Cameron, your organization 
has traveled a long and interesting road 
since the early 1860's. 
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Sandstone Grindstones 
Come Baek 


Lill Random 


Photos by the Author 





FINISHED STONES 


In the foreground is a stack of completed grindstones ready test purposes. The blocks in the background are awaiting 
for loading on cars for shipment. The small holes in the finishing operations that involve the ee of a mill lathe 
edge of the lower stone were made by the inspector for and dressing tools. 
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TURNTABLE DRILL 


This machine cuts circular blocks up to 7 feet 
in diameter and, by moving it back and forth, 


excavates a channel. 


One man runs the drill 
and the other cleans away the cuttings. 


The 


drill is a venerable unit of the piston type and 
has seen unrecorded years of service. It is oper- 


ated with steam. 


SHE sandstone-grindstone business is 

| staging a mild comeback as a result 

. of the war effort. Quarries are busy 

a gain, and the demand for their prod- 

is quickening. So far the revival has 

attained the proportions of a boom, 
® may be in the offing. 

Beeéduction of natural-stone grind- 
es § was undoubtedly one of the nation’s 
“Andustries. The early settlers who 
ed their homes out of the wilderness 

© keep their cutting tools in con- 
and this called for some sort of 
fasive. Many of the pioneers quar- 
eir own stones; later the quarrying 

. g of grinding wheels became a 
“Patate business and a prosperous one. 
stones were imported from England, 

E suitable varieties were soon found at 
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various places on this side of the Atlantic. 
Nova Scotia and Ohio early became cen- 
ters of the grindstone industry. 

Anyone now of mature age who spent 
some of his boyhood around a farm will 
remember the grindstone that stood in the 
toolshed or at some other convenient 
location. It was arranged for turning by 
either a foot treadle or a hand crank. If 
of the former construction, it usually had 
a seat where the operator sat and furnished 
his own power as he ground an axe, scythe, 
or a kitchen knife. The hand-turned type 
required an operator and a helper, and one 
of the boys of the family generally drew 
the job. In some models, a portion of the 
wheel as it rotated passed through a 
trough containing water. However, this 
practice was frowned upon by those who 


knew their grindstones, as the segment of 
the wheel that was in the trough during 
periods of idleness absorbed water, and 
this softened it and caused that part of 
the sandstone to wear away faster than 
the remainder. A better way to supply 
the necessary water was to play a stream 
upon the wheel face from a bucket or other 
container mounted overhead. Oftentimes 
a nail-hole in the bottom sufficed as an 
outlet, although better-constructed units 
were fitted with tubing that led the water 
to the desired spot. 

_ There are thousands of old sandstone 
grindstones on the nation’s farms today, 
but in recent years wheels of artificial 
abrasive, often power-driven, have re- 
placed them. The same thing has happened 
in industry. In the past, all cutting tools 
were finished on sandstone wheels which 
ranged, when new, from 5 to 7 feet in dia- 
meter. They turned at peripheral speeds 
up to 550 feet a minute. Gradually syn- 
thetic products such as silicon carbide cut 
in on them, although in certain tool-making 
industries the sandstone type is still pre- 
ferred. Now, however, there is a vigorous 
demand for both natural and artificial 
stones, and the result is the revival men- 
tioned in the opening paragraph. 

Typical of the quarnes that are hum- 
ming with activity again is the Ford No. 1 
of the Constitution Stone Company, where 
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the accompanying pictures were taken. 
The company was incorporated in 1885 
by M. J. O’Connor, whose family had been 
engaged in the grindstone industry for 
twenty years or more. His son, Fergus C. 
O’Connor, heads the firm now as president 
and treasurer. Quarries and finishing mills 
are operated in Ohio and West Virginia. 
The concern turns out a general line of 
grindstones, but specializes in those for 
grinding saws, machine knives, files, edge 
tools, and the cutting elements of harvest- 
ing machinery. It obtains its material 
from bands of rock called the Upper Mariet- 
ta and Lower Marietta sandstones which 
are found in the formation known to 
geologists, drillers, and quarry operators 
as the Dunkard series. The stone contains 
about 70 per cent silica, some aluminum 
oxide, traces of other metals, and consider- 
able loam. 

The Ford No. 1 Quarry occupies leased 
ground on the 225-acre farm of Lawrence 
M. Ford at Crow Summit, W. Va. It was 
opened in 1918 by the Eureka Stone 
Company, which was merged with the 
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present operating company in 1939 
Three other quarries have been worked 
on the Ford farm at various times durj 
the past several years. The ledge of stone 
being worked did not outcrop at the 
surface, and a mantle of topsoil had to 
be cleared away before quarrying could 
be started. During the early years, square 
blocks of stone were cut out, and these 
were later trimmed flat on the sides and 
rounded at the corners by hand. Then a 
machine was developed by M. J. O’Copn. 
nor that cuts a circular groove, thus mak. 
ing it possible to extract blocks of stone 
that require fewer finishing operations 
than those that were formerly produced, 
The machine consists of an Ingersoll-Rand 
rock drill mounted vertically on an arm 
extending horizontally from a _ central 
turntable that permits the drill to make a 
complete circle. The arm can be extended 
or retracted so as to increase or decrease 
the radius of the circle, as desired. Blocks 
up to 7 feet in diameter are cut. The drill 
is an old model of the piston type and is 
operated with steam that is fed up through 
the central post and thence piped to the 
machine. 

Drilling is done with solid, round, 1/%- 
inch steel on which 4-point bits are forged. 
Individual holes are not drilled, but the 
machine is moved back and forth so as 
to gradually cut a groove or channel 
which the quarrymen call a ditch. The 
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rock is soft enough to be drilled with 
comparative ease. The depth of the chan- 
nel depends upon the thickness of the 
block to be taken out and reaches as much 
as 30 inches. After the cut has been com- 

, two or more shallow horizontal 
holes are drilled underneath the base of 
the section with a Jackhamer. Light 
charges of black powder are placed in 
these holes and fired and serve to break 
the block loose without fracturing it. 

After a block has been raised and its 
sides and bottom exposed for examina- 
tion, it may prove to be worthless for 
gindstone use because it contains too 
many mica streaks, soapstone lamina- 
tions, or alternate hard and soft spots. 
The percentage of waste is very high, and 
rejected blocks may be seen piled about. 
Some of the pieces serve around the work- 
ings as foundations for boilers, engines, 
pumps, saws, etc. There is also a limited 
demand for the waste in the building 
feld, and it has been incorporated in 
homes, schools, churches, and public 
buildings in the quarry region. 

Blocks that pass inspection for grind- 
stone purposes are hoisted out of the 
quarry, a square hole is cut through the 
center of each, and the top and bottom 
surfaces are dressed down evenly. The 
latter work is done with hand-wielded 
picks. The blocks are of varying size, 
ranging up to 5 or 6 tons in weight (this 
particular grade of sandstone weighs about 
190 pounds per cubic foot). Some are 
dressed as single stones, ready for the mill 





lathe, while others go to the saw to be cut 
into several stones. The former are fin- 
ished at the Crow Summit mill and sent 
directly to purchasers. Those that have 
to be sawed are shipped to the Constitu- 
tion, Ohio, plant for treatment. Individ- 
ual, finished grindstones turned out there 
range from 6 to 84 inches in diameter and 
from 1 to 20 inches in thickness. 

The lathe is a simple machine with a 
square shaft that passes through the cen- 
tral hole in the respective blocks. These 
are mounted, one at a time, and are turned 
at the rate of not more than 100 rpm. by 
rotating the shaft with power from a 
steam engine. The sides are dressed down 
and smoothed by means of a tool called a 
turning bar. This is 134 inches wide and 
56 inch thick and has rounded edges. One 
end is drawn out to a rather blunt point, 
and this forms the cutting edge. The bar 
is made of low-carbon steel and the point 
is renewed frequently. ‘The face of the 
stone is dressed with a tool that the mill 




















farm near Crow Summit, 


QUARRY SCENES 
On the o ite e are shown a general view of the quarry on the For 
Goon. tee W. Va., and a view of drillers putting in a hole at 
the base of a block of stone with a modern air-operated Jackhamer drill. Two 
or three such holes are loaded lightly with black powder to break the cylin- 
drical stone loose without otherwise fracturing it. After a rough block is quar- 
ried, it is closely inspected and, if found satisfactory, is hoisted to the top. 
There the upper and lower faces are dressed down evenly with a hand pick 
(left) after which the huge sandstone wafer goes to the mill for turning on a 
lathe. Defective stones are used to good advantage as foundations for quarry 
machinery, which stands in the open. Pictured above are part of a boiler and 
a steam engine driving an old-model vertical compressor. 


hands call a jerry. It has a long handle, 
and at the opposite end there is inserted a 
cutting wedge of steel which is reshaped 
by forging, as required. 

The stone produced at Crow Summit 
is a medium-coarse, hard grit that is well 
adapted for grinding file blanks and ma- 
chine knives. It varies in color from buff 
through various shades of gray to blue- 
gray. The buff variety is found in the 
upper part of the formation, and the 
coloration comes from mineral matter 
that is carried down from the surface by 
percolating water. Some purchasers prefer 
one color, while others like another. Most 
of the product goes to manufacturers of 
saws, millworking equipment, machine 
knives, and the like. Despite the inroads 
made by artificial abrasives, many users 
still are of the opinion that natural-sand- 
stone grindstones possess advantages that 
make them desirable for fine grinding. To 
mention only one, there is less likelihood 
of burning the tempered steel in tools. 
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GERMAN BOTTLED GAS 


The filling station shown above sells 
compressed illuminating gas instead 
of gasoline. At the right is an interior 
view of such a station at Hindenburg, 
Upper Silesia. In the foreground is a 
high-pressure compressor and in the 
background are steel flasks in which 
the gas is stored at around 5,000 
pounds pressure. From these tanks the 
gas is charged into steel receivers car- 
ried on automobiles. A Berlin taxicab 


equipped for operating on high-pres- 
sure gas is shown below. 





HE rationing of gasoline along the 
eastern seaboard and the threat of 

its extension to other parts of the 
country have aroused at least a mild in- 
terest in substitute fuels for internal- 
combustion engines. So far the concern is 
purely academic, for American motorists, 
despite the fact that an occasional curious 
experimenter puts kerosene or some other 
hydrocarbon into an old jalopy just to see 
what will happen, are not yet convinced 
that the familiar filling-station pump will 
ever run completely dry in their time. And 
this line of thought is apparently sound. 
Ours is"the greatest petroleum-produc- 
ing nation on earth, with the greatest 
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known reserves of crude oil. No one in 
authority has stated that there is a gaso- 
line shortage, and it is conceded that the 
rationing program and the conservation 
campaign stem from a _ transportation 
problem and the dire need of reducing tire 
wear. The Government has proclaimed 
through no less a personage than Harold 
L. Ickes, Petroleum Coérdinator for War, 
that it is earnestly intent on keeping the 
consumption of gasoline as high as pos- 
sible commensurate with a prudent regard 
for the saving of tires. One reason for this 
stand is that three of the most vitally 
needed substances for waging war are ob- 
tained as by-products in the manufacture 
of ordinary gasoline. These are 100- 
octane aviation gasoline, toluene for mak- 
ing TNT, and butadiene, which is the 
principal raw material in synthetic rub- 
ber of the Buna S type. Moreover, both 
the Federal Government and the indi- 
vidual states derive huge tax revenues 
from the sale of gasoline. 
Notwithstanding these facts, it is con- 
ceivable that the war may be prolonged so 
that national areas remote from sections 
producing petroleum will turn, in some 
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Motoring 


Sans Gasoline 


2. H. Vivian 


measure at least, to fuel other than gaso- 
line for automotive equipment such 4 
trucks, buses, and tractors. In case that 
day comes, it is interesting to note that 
there are plenty of things besides gasoline 
that will put rpm’s into an internal-com- 
bustion engine. Many of them are now 
being successfully used in Europe where, 
our own Department of Commerce it 
forms us, 500,000 vehicles are currently 
receiving their fuel in solid form like coal 
wood, and coke. An undetermined addi 
tional number is operating on illuminating 
gas, and it is probable that other kinds of 
gas also are being pressed into service. 50 
far it is chiefly the heavier vehicles that 
have been converted for these substitute 
fuels, but the number of passenger © 
adopting them is increasing at an a 


_ celerated rate. 


This movement abroad antedated the 
war, for high taxes on gasoline have lim 
ited its consumption for many years. The 
heaviest levies were exacted in the A*® 
countries, (51 cents a gallon in Italy 
36 cents in Germany at the beginning of 
1939), and they were apparently impo 
with the definite intention of encouragm™ 
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the development and use of synthetic or 
substitute fuels. The object was, of course, 
to reduce the dependence upon imported 
petroleum products. At the time men- 
tioned, a German motorist who had to 
pay 60 cents for a gallon of gasoline could 
get the same mileage from 43 cents worth 
ofcity gas. Furthermore, the Reich halved 
the tax on his automobile and, during the 
period 1936-38, paid half or more of the 
cost of converting it to operate on do- 
mestic fuel. In Italy the state paid two- 
thirds of the conversion cost and issued a 
decree compelling all passenger cars to use 
home-produced fuel. It is therefore easy 
fo understand why an estimated one- 
quarter of all German and Italian motor 
vehicles used for the purpose of transpor- 
tation was being powered by synthetic or 
ersatz fuels when the war broke out. There 
is mo way of finding out what the per- 
centage is today, but some indication of it 
isgiven by the Department of Commerce 
which reports that Germany is said to be 
“ving about 11,000,000 gallons of gaso- 
line monthly by such measures. 

In other parts of Europe, too, there has 
been a considerable shift from petroleum 
detivatives. A press report from France 
slates that the number of converted ve- 
hicles rose from 7,000 in 1938 to nearly 
100,000 on January 1 of this year and that 
asubsidy up to 75 per cent of the cost is 
to be granted to towboats and barges on 
inland waterways changing from gasoline 
synthetic fuel. Various forms of en- 
uragement also are in effect in Sweden, 

ay, Denmark, and Finland, and nu- 
Mefous conversions have been made in 
illof them. In Russia, where the trans- 
Portation systems are owned by the state, 
tibstitutes for gasoline are being con- 
Simed on a surprisingly large scale when 
ti considered that there are large petro- 
supplies within her borders. This can 
taken, in part at least, as a reflection 
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of the country’s determination to use the 
major portion of her available gasoline for 
operating machines in combat service. 
England has converted only about 1,500 
vehicles so far, the movement having been 
slowed up by the failure of the govern- 
ment to enact favorable legislation. There 
weight is the basis of both taxation and 
speed limitation. The addition of the 
necessary equipment in many cases threw 
trucks into a higher taxation category and 
also compelled them to cut their speed 
from 30 miles an hour to a maximum of 20 
miles. This served largely to nullify any 
savings effected by the change, especially 
as the tax on gasoline is not nearly so high 
in England as elsewhere in Europe. 
With the spreading of the theater of 
war, numerous other countries have felt 
the pinch of gasoline scarcity, and the 
trend towards conversion has become 
more pronounced. For example, gasoline 
rationing was initiated in South Africa 
last February, and substitutes have come 
into use even though the Government 
does not particularly favor them because 
the duty on gasoline constitutes the larg- 
est single item of customs revenue. Since 


GAS FROM CITY MAINS 


Many vehicles in Europe carry gas 
fuel in fabric bags on top of them. The 
sedan and bus seen below are in Not- 
tingham, England. The other picture 
shows a Paris bus pen its gas 
supply from one of the numerous sta- 
tions established along the municipal 
gas-distribution system. A bagful of gas 
will propel a car 15 to 25 miles. 
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Japan’s conquests in the Far East, the 
movement has become active in Australia, 
New Zealand, French Indo-China, and 
elsewhere. 

Numerous substitutes for gasoline for 
driving automotive equipment have been 
proposed and tried. The principal ones 
are alcohol made from various vegetable 
products, illuminating and producer gas, 
butane and propane, coal dust, as well 
as pulverized coal suspended in oil. The 
most widely used of these are producer 
gas and illuminating gas, with the former 
greatly predominating. The methods of 
use and, consequently, the equipment in- 
volved vary considerably. 

As early as 1935, Germany established 
filling stations that supplied motor ve- 
hicles with compressed illuminating gas 
instead of gasoline. Their purpose was to 
reduce the importation of foreign fuels. 
The first ones were built at the gasworks 
of large cities to serve municipally owned 
vehicles. A short time later the service 
was extended to private-car owners. The 
incentive for the change-over was the re- 
duction in the cost of fuel and certain 
technical advantages such as the cer- 
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THE TRAILER RUNS IT 
This is a case of the tail wagging the dog, for the gas to run this London bus 
comes from the producer unit that is drawn behind it. About all the attention it 
requires is to replenish the fuel supply from time to time and dispose of the ashes. 
These generators burn wood, charcoal, anthracite coal, or coke. 


tainty of the engine starting on very cold 
mornings, elimination of the thinning of 
crankcase lubricating oil, less engine-up- 
keep expense, and odorless and sootless 
exhaust. To encourage conversion, the 
Reich abated taxes on all vehicles driven 
with home-produced fuels, and this saving 
largely offset the outlay involved in mak- 
ing the change. 

At first, when the gas stations were on 
an experimental basis, their cost was kept 
as low as possible and many of them were 
placed in existing buildings or annexes. 
Later, however, they were housed in spe- 
cially constructed, attractive structures 
not unlike the high-class gasoline filling 
stations in this country, save for the ab- 
sence of pumps. Inside each supply depot 
is a high-pressure compressor, driven by 
an electric motor or a gas engine, and a 
group of steel storage flasks to receive the 
compressed gas. It is understood that ma- 
chines up to five stages are used and that 
the gas is stored at pressures up to 5,000 
pounds per square inch. 

Cars equipped to use illuminating gas 
carry bottles into which the fuel is charged 
until the pressure reaches a maximum of 
3,000 pounds. According to information 
published in Germany in 1937, the means 
and methods of handling the gas had been 
developed to a point where vehicles could 
be dealt with “just as easily, quickly, and 
reliably as at stations for liquid fuel.”” The 
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gas pressure in the filling-station storage 
vessels and, consequently, the supply of 
gas is indicated by pressure gauges. The 
amount of gas dispensed and the price are 
read directly on a measuring and tabu- 
lating instrument. Just how far Germany 
has gone with this scheme cannot be ascer- 
tained, but it is known that as long ago as 
five years these stations were so close to- 
gether in some districts that long-distance 
traffic with gas-propelled vehicles was 
fairly well established. This was true, for 
instance, between Hannover and Bremen, 
a distance of approximately 65 miles. 
Compressed gas is also being utilized in 
other European countries, and in 1939 a 
writer stated in Engineering and Indus- 
trial Chemistry that “that fuel has re- 
placed 250,000 tons of gasoline during the 
preceding year.” 

While the preferred method of carrying 
illuminating gas is in high-pressure flasks, 
this is seldom feasible in a nation at war 
because the vital materials required for 
pressure vessels and compressor stations 
cannot be spared. In this connection it 
should be remembered that most of the 
German developments along this line 
were made before the outbreak of hos- 
tilities. Owing to these restrictions, va- 
rious European nations have adopted the 
scheme of carrying a supply of low-pres- 
sure gas in a fabric container on top of the 
vehicle. The bag is made of two plies of 





cotton fabric, such as calico, which are 
rubberized and cemented together. It jg 
mounted on a light framework above the 
car and there is usually a tray of sheet 
metal, fiberboard, or canvas into which the 
bag can collapse as it deflates. The tops 
of some buses and trucks are in the form 
of a rigid boxlike structure in which the 
gas bag is housed. This improves the ap. 
pearance, cuts down wind resistance, and 
protects the fabric from the deteriorating 
action of wind, rain, and sun. This igs im. 
portant, because experience has proved 
that a bag has to be replaced on an ayer. 
age of once a year if kept exposed. 

In England, containers of this type are 
made in a series of standard sizes ranging 
in capacity from 100 to 750 cubic feet, 
Under normal conditions, 250 cubic feet 
is equivalent to 1 gallon of gasoline. A 
flexible pipe, usually 2 inches in diameter, 
is attached near the rear end of the bag for 
filling it. Regular stations, equipped with 
meters for registering the volume of gas 
withdrawn, have been established in some 
of the larger cities where connection can 
be made with a gas main to replenish the 
supply. The standard rate of filling in 
London is 2,250 cubic feet an hour. This 
is admittedly very slow and is attribut- 
able to the relatively small size of the gas 
mains. It has been computed that a 36- 
inch line would be necessary to feed gas 
at a rate equivalent to the flow of gasoline 
from a conventional pump. Care must be 
taken not to withdraw gas from the dis- 
tribution system so fast as to affect the 
service to regular consumers in the neigh- 
borhood. A valve in the bag-filling pipe 
prevents gas leakage when the latter is 
not in use. The supply line to the engine 
branches from the filling pipe at a point 
near the bag and above the nonretum 
valve. The gas in the container is at a 
pressure of only about 1/7 ounce. 

Regardless of how the illuminating gas 
is carried, there seems to be little doubt 
that it gives generally satisfactory results 
in automotive engines. It produces ap- 
proximately 85 per cent as much power 
as gasoline; acceleration and pick-up are 
said to be good; and motors can be readily 
throttled down for running slow in traffic. 
No changes are necessary in the engine it- 
self, but a special carburetor is required. 
It is the practice to advance the spark, to 
reduce the spark gap in the spark plugs, 
and to use a type that will withstand heat 
well. 

As already noted, the most common 
substitute for gasoline is producer gas o 
“gasogene,” which is generated as need 
in apparatus either carried on the vehicle 
or on a trailer. Theoretically, the 9% 
gives 70 per cent as much power as £280 
line, but actually the power loss is a8 high 
as 50 per cent. This can be reduced by 
supercharging the engine, and technolo- 
gists who have worked on the problem até 
confident that with a motor built & 
pressly for producer gas they could bring 
the power delivery up to 85 per cent 
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SECTION OF GENERATOR 


This illustrates the German Wisco 
producer. It is of the updraft type in 
which the fuel flows downward and 
the air and gas upward. It is suitable 
for burning low-temperature coke, an- 
thracite, charcoal, or charcoal bri- 
quettes. The updraft type has predom- 
inated in England until recently, when 
cross-draft units of French design have 
become more popular. 


that developed by a gasoline-consuming 
engine of corresponding size. The lack of 
power results in pronounced slowing down 
on grades, but it does not materially affect 
vehicle performance on level stretches. 
Gasogene is the least expensive of the 
ersatz fuels, and there are practically no 
limits to the range of travel because a 
generous supply of the raw material for 
the generator can be carried along and 
more can be obtained en route when re- 
quired. 

Portable gas producers are far from new 
and have been used with some success 
abroad for a good many years. In fact, 
the French started investigations as far 
back as 1785, and more than 100 years 
4%0—in 1836—-Samuel Brown patented 
mein England and designed a gas engine 
for propelling carriages and boats. He 
filed no specifications for the engine, but 
it is reported that he operated a gas- 
powered vehicle in London and that it 
seended Shooters Hill at a “‘good speed.” 
Thus it seems that the automobile came 
Mat making its appearance more than 
alfa century before it actually arrived. 
In 1901, also in England, James Williams 
nd Graham Parker brought out “an im- 
Pevement in motor vehicles” in the form 
ofa gas producer using coke and charcoal 
% motor fuel. 

The first World War stimulated re- 
‘arch along this line that resulted in nu- 
metous schemes for operating vehicles 
without gasoline. In 1920 a patent was 
@anted on equipment that was designed 
‘supply both carbon dioxide and steam 

man automobile’s exhaust to its gas 
Moducer, thus burning the same fuel over 
Md over, akin to perpetual motion. It is 
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reported that a Paris bus ran for a time 
on producer gas in 1910. The French had 
to turn to gasoline substitutes after the 
war and, consequently, assumed a leading 
position in developing producers. For the 
most part they use wood and charcoal as 
fuel because they are the least costly and 
available in abundance. An important 
development in producers was patented 
by the Frenchman Imbert in 1924, and 
many of those now in use are based on his 
system. During the 1937 French military 
maneuvers, 140 vehicles operated with 
producer gas covered between 2,000 and 
3,000 miles each, doing the same work as 
gasoline-driven cars. 

In apparatus of this type, gas is gen- 
erated by drawing a current of air through 
or across a bed of glowing fuel, which may 
be wood, charcoal, coal, coke, or some 
other combustible substance. By limiting 
the supply of air, the amount of oxygen 
reaching the fire is less than it would be if 
the latter were out in the open, and a 
combustible gas is formed. Sometimes 
steam is admitted with the air, as the hy- 
drogen it contains enriches the gas. Upon 
leaving the producer the gas carries dust 
and ashes, and provision for their removal 
has to be made. It is also cooled, as this 
improves the volumetric efficiency of the 
engine. Finally, the fuel passes through a 
special carburetor, which is essentially a 
mixing valve in which the gas and air are 
proportioned. The valve is manually ad- 
justed according to the performance of 
the engine. From there on the action is 
the same as that when gasoline is used, the 








fuel being ignited by a spark and the ex- 
plosions in the cylinders being timed in 
the usual manner. Because a producer 
gas-air mixture burns slower than one of 
gasoline and air, the spark must be re- 
tarded (usually about 8°). 

A gas producer consists essentially of a 
generator and a fuel hopper, coolers, gas 
scrubbers or gas filters or both, an air- 
inlet device, a gas throttle, and, in some 
cases, a starting fan and water regulator— 
all linked by piping. In an effort to pro- 
portion the necessary air and gas for the 
engine mixture, some manufacturers util- 
ize a valve that was developed in the 
United States for service with natural gas. 
It is said to work well up to high speeds, 
where another valve controlling a supply 
of secondary air is at the driver’s com- 
mand. The gas throttle is as a rule con- 
nected with standard accelerator controls 
at the driver’s post. A special carburetor 
is required, but a gasoline carburetor is 
generally retained so that gasoline can be 
used for starting or in case of an emer- 
gency. 

The greater part of a producer is con- 
structed of sheet steel. Hoppers, coolers, 
and filters are usually galvanized or paint- 
ed to lessen corrosion. Grates and tuyeres 
are made of semisteel to resist heat. The 
generator is lined with a refractory such 
as carborundum, magnesite, bauxite, or 
fire clay. On trucks, the generator is 
commonly mounted near the front and 
may be placed at either side or just back 
of the cab. On buses and pleasure cars 
it is in the rear, and may be carried on a 


A TRUCK UNIT . 
All the apparatus you see on the front of this London truck replaces the conven- 


tional gasoline tank. The generator is at the left, cooling 


coils extend across the 


front, and a gas cleaner is at the right. This is a converted car, and the producer- 


gas equipment was dra 
space. A more sightly di 
for producer-gas operation. 


on the outside to avoid cutting down on the pay-load 
ition is made of it on vehicles that are built expressly 





small 2-wheel trailer. Coolers are ordina- 
rily disposed beneath the vehicle, as is 
also the filter, provided it is horizontal. If 
vertical, it is put elsewhere. A final filter 
for both gas and secondary air, if utilized, 
is located near the intake manifold. 

The producers now used abroad fall in- 
to four general classes: updraft, down- 
draft, cross-draft, and double-draft or 
double-zone. In the updraft type, the gas 
and air flow upward, counter to the fuel 
flow. This kind gives the best thermal 
efficiency; but if the fuel is tarry, equip- 
ment must be included to take out the tar 
before it reaches the engine. German, 
British, Italian, and French producers are 
of this design. Acceptable fuels are low- 
temperature cokes, anthracite coal, char- 
coal, and charcoal briquettes. The gas- 
ification is carried out at moderate veloci- 
ties, and steam is usually added to the 
entering air stream because it has been 
found that it lengthens the interval be- 
tween servicing and cleaning. The down- 
draft type—in which air and gas as well 
as fuel move downward—eliminates tarry 
substances and fuel dust, but it does not 
have an even thermal balance. It con- 
sumes wood, charcoal, charcoal briquettes, 
or tarry fuels. 

In the cross-draft unit the fuel flows 
downward and the air and gas crosswise, 
but not always in the same horizontal 





plane. The air is admitted at high velocity 
through a water-cooled tuyere, thus de- 
veloping high temperature and producing 
rapid reactions. The generator burns 
charcoal, low-temperature cokes, and 
anthracite coal. The double-draft gen- 
erator has two zones of fire and the vol- 
atile matter driven from one is led through 
the other, thereby assuring complete de- 
composition. Sometimes one fuel bed is 
located concentrically within the other, 
which is the case with the double-zone de- 
sign. The air may be led downward 
through the outer one and upward 
through the inner one, or there may be 
two air feeds. The aim of this type is to 
embody in one unit the advantages of 
both up- and downdraft producers. The 
fuel may be wood, charcoal, brown coal, 
brown-coal char, or tarry mineral fuels. 

Fuel consumption varies with the 
equipment and the kind used, but aver- 
ages around a pound per horsepower- 
hour. In general, 15 pounds of anthracite 
coal is equivalent to 1 gallon of gasoline. 
On a round trip of 7,000 miles between 
Perth and Sydney, Australia, the fuel 
cost, using charcoal, was $3.20 per 1,000 
miles. Speeds up to 50 miles an hour 
were attained, and no operating trouble 
was experienced. Solely from the stand- 
point of running cost, gasogene outfits are 
apparently attractive, and engineers in 


AS THE ROMANS DO IT 
At first glance this looks something like the front end of a locomotive; actually it 


is the rear end of a bus in Rome. The 


appendage houses the gas pro- 


ducer. Most Italian ae vehicles utilize wood or charcoal for fuel, as 


coal has to be impo 
Victor Emmanuel IT monument. 


The structure 


in the background is the imposing 





Europe are freely predicting that they are 
here to stay. In various countries they 








are serving to propel small ships, and this H 
may be a field for them in the future sl 
There are also potential opportunities jn — 10™' 
agriculture, for many tractors are already War 1 
being operated with producer gag jp 
Germany, Russia, and elsewhere. Since JUL 
July 1 of this year all such tractors gold of the 
in Germany have had to be equipped with from 4 
gas producers. The over-all results are ing ye 
reported to be satisfactory. been 
The choice of fuel depends largely on a House 
nation’s available resources. For example, of can 
the tendency in France, Italy, and Sweden and Pé 
is to use wood and charcoal because timber on the 
is relatively plentiful. In England, on the Stre 
other hand, coal and coke are abundant coms ” 
and are, accordingly, favored. Denmark j ~?" 
has been consuming wood, but the 33,000 - s 
vehicles now running there on producer  Mcher 
gas have so depleted the forests that wood ticles, 
rationing was instituted on July 1. The To ¢ 
government has stipulated that peat be of the 
mixed with wood. Germany has turned to ducers 
gasogene to such an extent that all port output, 
able producer-gas units now being made a 
in France are, it is reported, being reg- anthra 
uisitioned by the Reich. Many of the  ™ te: 
German vehicles have been running on 
wood, but the available supply is s JuLy 
limited that turf, brown coal, and coke duction 
are being substituted. Sweden, with Some 0 
70,000 cars and trucks, is the present lead- “He | 
ing exponent of producer-gas propulsion. “Rav 
In the year ending June 30, 1941, they “All 
consumed 282,536,640 cubic feet of wood, You 
according to the U.S. Department of 
Commerce. There is a movement on foot Joy 
in several countries to standardize the § ™U } 
fuel. In France, a mixture of coke and ervices 
charcoal is being marketed under the first for 
name of “‘carbonite.’”’ Sweden and Ger- with 24, 
many also have taken steps towards stand 0,000 
ardization, and in the latter country wood during ‘ 
blocks of a suitable size are obtainable at cc. 
many filling stations. Where wood o a 
charcoal is used, a large army of workmen ap} 
has to be employed to fell the trees and powerfu 
process the wood. This force already has Pa 
grown to thousands of men in France, niles ti 
where the 1941 output of charcoal totaled ™ 
30,000 metric tons, (33,069 short tons). jm "ote 
Further expansion is difficult because of va 
the shortage of labor. Transportation # : 
also a problem, but has been solved pat- ‘btainin, 
tially by setting up mobile ovens that weds, a 
produce charcoal near the principal points a . 
of consumption. sell 
Aside from the developments that have Pam 
been discussed, considerable work has i. 
been done looking towards the use of wri 
powdered coal in internal-combustion & m va 
gines. It will be recalled that Rudoll @” Song 








Diesel suggested employing this fuel in his 
original proposal of the engine that beats 
his name. Experiments in England 
Germany along these lines are said to havé 
produced encouraging results, and pr 
liminary figures indicate that the cost 
the fuel would be only about 13 per cet! 
as much as that when operating with 
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HE following paragraphs contain 
signi‘icant bits of information culled 





























ture. from official press releases sent out by the 
mit War Production Board. 
. > Jury 24—Owing to an upward revision 
_ of the estimated detinning-plant capacity 
| sold from 250,000 to 400,000 tons for the com- 
with ing year, the tin-can salvage program has 
S$ are BH icon extended to 104 additional cities. 
Housewives are asked to open both ends 
Be: of cans, wash them clean, remove labels, 
_— and partially flatten the cans by stepping 
p them. 
imber Tiliet-cor and bus tokens and sales-tax 
om the gins cannot be made from zinc after 
indemt September 1. Other prohibited uses of 
ames gnc are for book ends, costume jewelry, 
— kitchen and office supplies, smokers’ ar- 
aa ties, and toys. 
To compensate for fuel oil lost because 
_~ of the submarine menace, hard-coal pro- 
east od ducers are being asked to increase their 
spe output, which has not been up to capacity 
po inrecent years. It requires 15,000 tons of 
Suse anthracite coal to replace the fuel oil lost 
Pe 4 in the sinking of one tanker. 
ung B jury 26—More than 1,000 war-pro- 
Pee duction plants have adopted slogans. 
ith Some of them are as follows: 
‘ om “He who naps helps the Japs.”’ 
. uhise “Save on scrap and get your Jap.” 
A they “All out now or all in later.” 
f - dol. “Your boner can cost a bomber.” 
ee 2 Juty 27—Although the nation’s 121 
a a major railroad systems had only 17,893 
oko aad serviceable freight locomotives during the 
der the frst four months of 1942, as compared 
nd Ger. with 24,616 in 1929, they moved 188,000, - 
me 0,000 tons of paid freight one mile 
sry wood during the first four months of this year, 
‘nable at against 141,000,000,000 tons during 
wodkal the first four months of 1929. Reasons for 
orcas this apparent miracle are today’s more 
res and powerful locomotives, more heavily loaded 
eady has tats, and longer average hauls. In 1929 
.. Franet leomotives seldom ran more than 150 
41 totaled niles without servicing, whereas they 
srt toms) tow often travel 400 to 500 miles. 
— Wty 29—To aid the Government in 
‘ved pat tiaining the 600,000 typewriters that it 
vens that meds, an order was issued prohibiting 
al points ayone owning more than one machine 
P fom selling the surplus elsewhere than to 
that have uthorized dealers or to the Procurement 
work bas Division of the Treasury Department. 
he use a silver is wet tin and cop- 
. ™ Various ways for war purposes, sup- 
wee os tls originating abroad will be banned for 
“fuel in his Mmufacture into tableware, jewelry, and 
that beats ‘timber of other luxury items after 
ciand and ever 1. Silver mined in this country 
aa to have Meady under control, since the Govern- 
and pre hases all of it. : 
the cost of + } American Rolling Mill Company is 
3 per cent alloy steel in a new plant that 
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rials, save for the electrical transformers. 
The electric furnaces were obtained from 
a naval ordnance plant that has been idle 
since World War I, and an old charging 
machine was purchased and remodeled. 
The equipment was housed in an old un- 
used building in Cincinnati, Ohio. The 
company first built the mill with its own 
money, then obtained a contract from the 
Defense Plant Corporation. By cutting 
red tape in this manner the plant was 
turning out needed alloy steel by June 1 
of this year, less than six months after 
the Pearl Harbor attack. 


JuLY 30—The printing industry was 
told that it will have to curtail sharply 
its use of wire for tying bundles and for 
stitching magazines. Last year’s con- 
sumption amounted to 7,500 tons of steel. 


Aucust 3—Only three kinds of Port- 
land cement can now be produced by the 
nation’s mills, and car-marking of stored 
cement for specific customers is prohibit- 
ed, save for the Bureau of Reclamation, 
TVA, and War Department. These orders 
are expected to increase the output of 
cement by 20 per cent and overcome the 
existing shortage. 

Motorists desiring to replace worn or 
defective parts with their own labor may 
now obtain new parts prior to turning in 
the old ones, but they must agree to dis- 
pose of the latter through regular scrap 
channels. 


Aucust 6-—Some 500 import items from 
all parts of the globe were placed on an 
emergency-shipping priorities list, and 
they only will hereafter be assigned space 
on United-States-bound vessels under the 
control of the War Shipping Administra- 
tion. Exceptions are made in the case of 
vessels sailing from Caribbean ports, our 
insular and territorial possessions, and the 








British Isles, Canada, and Newfoundland. 


AuGust 7—Denying that additional 
rationing of specific commodities was con- 
templated now, Paul M. O’Leary of OPA 
admitted that a universal rationing book 
is being designed and will very likely be 
printed. This precaution is being taken 
so that any one or more commodities 
could be put on a rationing basis almost 
overnight if the need to do so should arise. 


Aucust 8—Hairpins and bobpins will 
still be available under an amendment 
order permitting their continued manu- 
facture until September 15 at 50 per cent 
the rate of production during the corres- 
ponding period in 1941. 


Aucust 10—Declaring that 80,000,000 
man-days of work can be saved this year 
if people keep fit, Paul V. McNutt, chair- 
man of the War Manpower Commission, 
announced a campaign along nutritional 
lines. Among other things, the women 
who prepare 8,000,000 lunches carried to 
work every day will be told what kinds of 
food are right to pack. 

Steps are being taken by the War 
Manpower Commission to register all 
available chemists, metallurgists, and 
other scientifically trained men so that 
they can be obtained by industry as they 
are needed. 

Men’s work clothes are to have fewer 
pockets, buttons, and buckles, and will be 
skimpier. 


Aucust 14—Housewives were asked to 
help reduce the mileage of store delivery 
trucks by planning their orders so as to 
eliminate extra trips. 


Aucust 15—To insure effective use of 
freight cars and locomotives, the railroads 
have been given instructions not to ac- 
cept cars carrying civilian freight after 
September 15 unless they are fully loaded. 
Exceptions are made of tank cars, flat 
cars, and cars containing less-than-car- 
load freight. 


Aucust 18—In order to speed up con- 
struction of power plants, oil refineries, 
and synthetic-rubber factories, all con- 
tractors doing work in these fields have 
been requested to use equipment of stand- 
ard design wherever possible. 

Industry was urged to reclaim all 
chemical solvents and oils used in process 
work. It is estimated that the 1,000,000,- 
000 gallons of these materials now being 
recovered annually can be doubled in that 
way. 


Aucust 20—Because of the shortage of 
wire coat hangers, dry cleaners and laun- 
dries have been given authority to request 
a deposit of from 1 to 5 cents each from 
customers to insure their return. 















Future House Building 


EW construction was greater dur- 

ing the first half of 1942 than in any 
like period on record, reaching almost 
$12,000,000,000.. Only a slight tapering 
off is expected for the last half of the year. 
Public war construction accounted for the 
major part of the first-half total, being 
three times as large as during the cor- 
responding period of 1941. Private build- 
ing is definitely dropping off, thus re- 
flecting the restrictions imposed by the 
Government, and the prospects are that 
it will decline 60 per cent in the remaining 
months of the year. 

The curtailment in residential and farm- 
housing construction, following as it does 
a 10-year period of depression, is expected 
in some quarters to foreshadow a post- 
war building boom that may ward off ex- 
tensive unemployment. S. Morris Living- 
ston, chief of the construction staff of the 
U. S. Department of Commerce, is one of 
those that see such a building program 
taking up much of the slack. He believes 
that, if the present higher-average family 
income can be maintained, there will be a 
demand for better living accommodations 
that can be satisfied only by an extensive 
construction program. Between 1930 and 
1942 the average rental per home declined 
from $38 to $29 a month, and there was 
little incentive to build houses above that 
price class. But in view of the fact that 
the total national income has risen 60 per 
cent, he is of the opinion that the average 
rental will increase to $40 a month in the 
first postwar year. This assumption is 
based on the demonstrated tendency of 
people to spend about one-fifth of their 
annual income for housing. 

If full employment can be maintained, 
the potential residential-building market 
when the war comes to an end will, it is Mr. 
Livingston’s belief, be from 4,000,000 to 
5,000,000 dwelling units, most of them 
costing $5,000 or more.  Deducting 
the outlay for the sites, the total expendi- 
ture for construction would be around 
$30,000,000,000. “This,” he says, “‘is far 
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beyond the annual capacity of the build- 
ing industry, which produced less than 
1,000,000 dwellings in its biggest previous 
year. The resulting new construction 
would consequently be spread over a 
period of years. Meanwhile, further in- 
creases in population would be adding to 
the demand at the rate of perhaps 500,000 
dwelling units per year.” 


Gold and the War 


OLD, which has been more sought 

after for centuries than anything else 
known to man, is now figuratively a drug 
on the market. In a war such as this, it is 
one of the least important metals in the 
earth’s crust. Ships and guns and tanks 
are made of lowly iron, which sells for less 
per ton than gold does per ounce. Yet 
right now iron is more essential than gold, 
and so are aluminum, nickel, copper, zinc, 
lead, and a long list of other metals that 
enter into fighting equipment or the ma- 
chinery that makes it. 

These things being true, gold mining is 
in the doldrums in every belligerent 
country. There are neither labor nor mate- 
rials to spare for winning this so-called 
precious metal. Labor in Canadian gold 
mines has been frozen, which means that 
no additional miners can be employed 
there and that those who quit their jobs 
cannot be replaced. This edict will remain 
in effect until the labor requirements of 
base-metal mines have been satisfied. 

Gold-mining companies in this country 
have resigned themselves to the fact that 
there is little place for them in the exist- 
ing economy. Those that can do so are 
turning to the mining of other minerals. 
For example, the Getchell Mine, Nevada’s 
leading gold producer, is giving attention 
to tungsten. Camps such as Cripple 
Creek, Colo., which yield only gold, can 
do nothing more than curtail operations 
as their labor force drifts into war service 
or war production and as needed supplies 
become harder to obtain and more costly 
to buy. So far the nation’s greatest gold 
mine, the Homestake, has been able to 











maintain operations fairly well because 
the Government is reluctant to cripple an 
undertaking that is the bread and butter 
of a sizeable community. But even at 
Homestake the shoe is beginning to pinch, 

South Africa, the worlds’ premier gold 
producer, is still operating close to normal, 
as the wealth it disgorges helps finance 
England’s war effort. Nevertheless, Rand 
gold miners are worried. All in all, gold 
mining isn’t going to fare so well until 
peace is won. 


We Grow Tougher 


HE tremendous demands imposed 
upon us by the war are teaching us 

new ways to conserve our resources. Asa 
nation, this is good for us, for it may re- 
kindle that spark of thriftiness and down- 
to-earthness that lighted our way during 
earlier periods of our history when we 
were self-reliant because we had to be. 
Today we are individually and collectively 
growing thrifty again. We are working 
harder than we used to, and work tough: 
ens people just as it does metals. 

Industries are reaching almost unbe- 
lievable production marks. Goals that 
once seemed far away have been passed 
at such a fast pace that the momentum 
has carried many plants far beyond omig- 
inal output quotas. The impossibilities 
of yesterday have become the common 
places of today. Executives and worker 
alike have their sleeves rolled up, andi 
hundreds of industrial centers ( 
and holidays are the same as weekdays. 

We are becoming frugal of time and of 
materials. Rationing has tightened our 
belts, but it has produced ng 
little whimpering. Most people take pride 
in doing without things because they fe! 
that they are helping out in the war éf- 
fort. Also, much to their asto 
they find that they are healthier and hay 
pier than they were. 
workers gre learning how to use gardet 
tools and are discovering that 
their backs to pull weeds is better 
cine than they can get at a drugstore. 
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SYCHOLOGICAL quiz tests and 3- 

dimensional jigsaw puzzles for em- 
ployment seekers are aiding the war effort, 
according to C. D. Moore, manager of 
industrial relations of the Merchant 
Marine Works of the Westinghouse 
Electric & Manufacturing Company. 
Much is said pro and con such methods of 
determining the fitness of a man for a job, 
put its advocates claim that it saves many 
yaluable man-hours lost by the trial-and- 
eror method by which a worker may try 
his hand at various jobs before finding 
the one for which he is best qualified. 

The procedure practiced by the West- 
inghouse Company is based on many years 
of peacetime experience. A man who ap- 
plies for work is interviewed by an expert 
personnel man and is then given five tests 
that reveal his temperament, character, 
aptitude, and qualifications. First, he 
must demonstrate the nimbleness of his 
fingers by means of a 3-dimensional jig- 








d bums saw puzzle—a wooden cube about 9 inches 
ws guare made up of eight pieces. The time 
¥e arr ittakes him to separate the blocks and 
uier gad reassemble them is recorded. Second, he 
ae ismade to express his opinions on a wide 
) ina variety of topics; third, he is questioned 
—— as to his general knowledge; fourth, he 
> Gm must show his grasp of basic mathematics; 
ell a and, finally, he is requested to put to- 
gether a very intricate jigsaw puzzle that 
serves to prove how mind and fingers co- 
ordinate. 
imposed To ascertain whether a man is fitted by 
ching us @ tature and training to run a drill press or 
ces, Asa @ © improve maintenance methods, a 
. may re- @ thorough study is made of his likes and 
nd down- @ dislikes, his environment, his education, 
vy during 
when we 
id to be. 
Llectively OLD-DOWN fixtures for drill and 
. working tapping machines speed up production 
rk tough: @ ad come in many types and forms to 
Is. meet service needs. The Mead Specialties 
yst unbe- @ Company has developed an air clamp that 






80f simple construction and available in 
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Choosing the Man 
for the Job 





TESTING HIS SKILL 


Philip Kerlo, third-ranking student in 
the 1941 graduating class of McKeesport 
Vocational High School, was enrolled 
in a 2-year student course for control 
and panel-board wiremen after being 
“sized up’’ and tested for alertness and 
fitness for the work. He is shown here 
intent on assembling the 12-block jig- 
saw puzzle, the last of the varied tests 
and assignments by which the Westing- 
house Electric & Manufacturing Com- 
pany is able to grade job seekers and 
thus place square pegs in square holes 
and round pegs in round holes. 


several models, of which two are shown in 
the accompanying illustrations. One, 
known as the 4X, is holding an iron cast- 
ing in which three holes are being tapped. 
As this necessitates shifting the work, 
the clamp is actuated by foot control, 
leaving the operator’s hands free to man- 
ipulate the lever of the tapping machine 
and to handle the casting held in a fixture 
made of wood for lightness. Without 
locating pegs or other incumbrances on 
the table, which is an advantage in oper- 
ations of this kind, the pressure exerted by 
the clamp is said to be sufficient to assure 
a firm grip on the work and to prevent it 
from turning. The 4X is provided with 
two hand levers by which the head can be 
set at any desired angle. 

The hold-down fixture in the other 
picture involves the use of two clamps 
which supplement each other and, it is 
claimed, more than double the output of 
the machine, which is engaged in drilling 
a 5/82-inch hole a little more than 1 inch 
deep into the shaft of a brass valve body. 
The latter is held in place by a Model H4 
clamp while a 4X, mounted on the column 
of the drill press, holds the entire fixture 
in position and alignment. This clamp 


knowledge, and skill. The candidate is re- 
quired to answer a printed examination 
paper, the 200 subjects covered giving 
the personnel man a fairly comprehensive 
picture of him and sometimes clues as to 
where he will best fit into the war-produc- 


tion scheme. The time allowed for this 
second test is limited so that the applicant 
will put down his first and therefore his 
true reactions. 

Probing deeper into the job-seeker’s 
mind, another set of questions is designed 
to reveal how good he is at mathematics. 
He must answer “‘true” or “false” to 
numerous statements such as “‘One US. 
gallon of gasoline equals 231 cubic inches,” 
or he must solve various problems as, for 
example, “‘A boy is rolling an iron hoop 
% inch thick and the inside diameter of 
the hoop is 314 feet. How many complete 
turns does the hoop make if the boy rolls 
it a distance of 5g mile?’”’ But before he 
is graded, the candidate must take one 
more hurdle, he must separate and again 
put together the twelve carefully fitted 
blocks that make up the more complicated 
of the two jigsaw puzzles. Skilled workers 
are able to do this in about five minutes 
while those without mechanical leanings 
spend fifteen minutes and more in figuring 
out how the pieces should go before even 
attempting to reassemble them. When all 
information and data about any one ap- 
plicant have been analyzed, there is little 
chance of miscasting him. This is proved 
by the fact that of the 1,800 of the 
10,000 job seekers that have passed the 
tests since they were introduced less than 
1 per cent have failed to make good as 
skilled workers. 


Adaptable Air Clamps for Drilling and Tapping Machines 


remains “on” during the whole working 
period while the H4 is operated by a hand 
valve. The air pressures required for the 
various clamps depend on the operations, 
and range anywhere from 40 to 80 pounds 
per square inch, 











Official U. S. Navy Photograph 


The Seabees 


HE word “‘Seabees”’ was derived from 

the phonetic pronunciation of the 
plural of the initials ““C.B.,”’ which stand 
for Construction Battalion. It is the de- 
signation for a new U.S. Navy unit that 
is being organized to construct and main- 
tain advance bases from which our naval 
forces can operate. 

In normal times work of this kind is 
done under contract or by station forces 
with civilian personnel. Following the 
declaration of war, it was decided that the 
only satisfactory way in which it could be 
handled was by naval personnel under 
naval command, and steps were taken to 
form the necessary units. Each construc- 
tion battalion is made up of four construc- 
tion companies of 226 men each and of one 
headquarters company of 169 men. Three 
battalions make up a regiment of approxi- 
mately 3,300 officers and men. It is now 
planned to recruit twelve of these regi- 
ments with a total strength of about 
40,000 men. 

Aside from 60 unskilled workers in each 
company, the enlistees will all be experi- 
enced construction men between the ages 
of 17 and 50. Among them will be ma- 
chinists, carpenters, electricians, shovel 
and crane operators, welders, riggers, 
truck drivers, drill runners, divers, etc. 
The headquarters company will include 
draftsmen, surveyors, storekeepers, chauf- 
feurs, etc. Recruiting has been underway 
since last January. Applicants, other than 
laborers, have to prove that they are 
qualified in their respective trades. En- 
rollees spend approximately eight weeks 
at the Naval Construction Training 
Center that is being built especially for 
them. The battalions are under the direct 
command of officers of the Civil Engin- 
eers Corps. 

The insignia of the Seabees, which is 
pictured on this page, represents a bee, 
fighting mad, with a sailor’s hat on its 
head, a spitting tommygun in its forehand, 
a wrench in the second hand, and a ham- 
mer in another. The background of the 
insignia is sea blue, and in order to give 
the design a nautical air it is encircled 
by a yellow hawser outlined in red. The 
bee itself is striped black and yellow. 
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Bronchoseope in Industry 


ROM the hospital to the airplane 

plant is a step that the bronchoscope 
was never intended to take. But it has 
made it, and with much success, to the re- 
lief of the engine builder. That surgical 
instrument, as some of us probably know, 
was invented several years ago for the pur- 
pose of locating within the lungs any 
foreign matter such as a safety pin swal- 
lowed accidentally or, in the case of ba- 
bies, in blissful ignorance. It’s long and 
slender tube is provided with highly 
sensitive magnifying lenses that enable the 
physician to spot the object and to remove 
it without resorting to surgery. 

In its new and important service the 
bronchoscope is used to examine the inner 
surfaces of passages that are drilled in 
castings to carry lubricants or coolants 


to the aircraft engine. As the proper work. 
ing of the latter depends on a continuous 
flow of the oil, it is essential that the walls 
of the feed lines be free from flaws that 
might interrupt the flow at a critica] 
moment and bring the plane to earth be. 
cause of engine breakdown. How to de. 
tect the imperfections speedily and yet 
positively under the present production 
schedules stumped the management of 
one company. Briefly, automotive ep. 
gineers were consulted, with the regylt 
that the bronchoscope was suggested as 
a possible solution of the difficulty. The 
instrument was obtained for experimental 
purposes; was adapted for industrial use; 
and today is in regular service inspecting 
feed lines and other vital hidden parts of 
aircraft engines. 


Pneumatic Spacing Machine for Punch Presses 


IKE a tabulator on a typewriter, the 

Pollasky Automatic Spacer, designed 
especially for the steel fabricator, can be 
set to stop progressively at any desired 
series of points in its travel. The machine 
serves to punch holes in structural steel 
and eliminates marking as well as tem- 
plates. It is air operated by means of 
levers, and consists essentially of a carriage 
that moves forward and back over a 
template table covered with pin-setting 
holes spaced '/¢ inchapart. With the piece 
of steel in place and with the prescribed 
number of template pins inserted in the 
proper holes in the table, the operator, 
who sits in front of the press, throws a 





lever, thus actuating pneumatic jaws that 
firmly grip the work. Another lever con- 
trols the movem:nt of the carriage with 
its load. When the former comes in con- 
tact with the first pin, the press punches 
a hole, then releases the carriage, per- 
mitting it to travel to the next pin, and 
so on. At the end of the forward move- 
ment the carriage reverses and auto- 
matically punches holes in the same 
fashion until the starting point is reached. 
It is claimed that the spacer travels ap- 
proximately 60 feet a minute and punches 
10,000 holes a day when the work is long 
and the holes are close together. It can be 
used with any standard punch press. 


SPACES HOLES AUTOMATICALLY 
A peak press equipped with the new spacer in the plant of the Wisconsin Bridge 
& Iron Company. As indicated by the pins in the holes in the template table, it 
set to punch seven holes during the forward and return travel of 
is shown punching holes in angle iron. 
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After twelve years of idleness the Chile 
nitrate industry has resumed operations. 
One large plant has put 1,000 men to work 
to help supply our wartime needs of that 
yital fertilizer. 





A Canadian firm is offering car owners 
asimple gadget that makes it impossible 
to siphon gasoline from the tank but in 
no way impedes refueling. Once in place 
in the gooseneck leading to the tank, it 
cannot be removed and prevents the 
entry of even small-diameter tubing. 





Through the development of a special 
process of decortication developed in 
Venezuela, the common mallow is pro- 
viding a fiber that is reported to be a 
satisfactory substitute for jute. It is 
being made into bags for coffee, rice, 
sugar, etc., and may solve the problem 
facing the cordage industry. 





International Paints (Canada) Ltd., is 
marketing an antirot solution suitable for 
treating sandbags, jute, cotton, rope, as 
well as shoring lumber. The fluid is thin- 
bodied and applied by brushing, spraying, 
immersion, or under pressure, depending 
upon the material. It is said to be non- 
toxic and nonirritant to the skin, insoluble 
in water, not to wash out, and permits 
laying on a coat of paint after impregna- 
tion. 





For bonding carbide and all other types 
of cutting tips and blades to the shanks 
of metal-working tools, Krembs & Com- 
pany has developed a process that is said 
to be suitable for both small and large- 
sale operations and for use with furnace, 
torch, or spot-welding methods. By the 
leW process the contacting surfaces of 
the tip and shank are brushed with a 

tial spelter—Fluxined; the pieces are 

bled to form a tight fit; and the 


































































ORE AND AFTER CLEANING 

ig. 1 shows a tip-and-shaft assembly 

ilimediately after brazing. Note the 

mall amount of flux scale on the work. 

fig. 2 shows the same tool assembly 
cleaning. 


‘temper, 1942 


ae 


Industrial Notes 


work is brazed. The finished joint has thé- 
appearance of being gold-plated and re- 
quires little cleaning. Aside from the 
factor of time-saving, as compared with 
other methods, the bond is claimed to be 
perfect. 





Keeping pressure cylinders standing 
around idle whether full or empty inter- 
feres with the production program, and 
users of compressed gases are urged not to 
stock up with more than they need and to 
return flasks as soon as they are empty. 
The cylinder supply is at present the most 
vital factor in the distribution of these 
gases, but it is adequate if shops and in- 
dustries will codperate. 





From Argentina comes the news of a 
new quick-freezing method for beef, 
which is said to reduce the time of refrig- 
eration from the present eight days to six 
hours. It involves the use of molds into 
which the meat is drawn by a special 
vacuum process before it goes to the freez- 
ing room, where it is kept in a brine spray 
tank for six hours. After it is loosened 
from the mold by a blast of steam it is 
ready for packing. Aside from facilitating 
freezing, reports Foreign Commerce Week- 
ly, the molds also reduce the bulk of the 
meat by about 40 per cent, to that extent 
cutting down on shipping space. 





At its Peach Creek, W. Va., car-repair 
tracks, the Chesapeake & Ohio Railway 
has a riveting-service truck that is said to 
facilitate operations considerably. It is 
equipped with four flanged wheels spaced 
to run on 24-inch-gauge track; mounts a 
Hauck oil-burning rivet forge complete 
with fuel tank; has twelve rivet bins, six 
on each side; and, above the latter, stor- 
age space for hand- and air-operated tools. 
Hinged doors that lift upward are locked 
when the vehicle is not in use. The oil is 
fed to the burners and vaporized by com- 
pressed air which is taken from the yard’s 
main air line and delivered by hose nor- 
mally carried coiled on two large hooks at 
the back of the truck. With the exception 
of the air supply, the unit is self-contained 
and has proved to be a timesaver by al- 
ways being ready for service and providing 
everything that is needed for the job. 





A special marking device is included 
among the equipment used by Vickers, 
Inc., in the mass production of rotors for 
a series of small pumps that serve to oper- 
ate hydraulic mechanisms in such ma- 
chine tools as presses, lathes, drills, 
planers, grinders, etc. The marker was 
developed by New Method Steel Stamps, 
Inc., and impresses on the periphery of 
the rotor the name of the maker, the part 
number, and an arrow indicating the 
direction of rotation. This work is done 
before broaching the slots which might 
otherwise be deflected from their true 








position, on which the efficiency of the 
pump largely depends. The symbols are 
always precisely located between the slots 
by reason of the fact that a splined hole 
in the rotor engages a correspondingly 
splined spindle on the machine. The latter 
is operated by a foot-control valve through 
the medium of a double-acting air cylinder 
which, with each stroke of the piston, re- 
ciprocates a shaft on which the rotor is 
mounted. This shaft is geared to another 
one on which the roll marker is mounted. 
During each full cycle, the machine marks 
two rotors, or as many as 500 an hour. 





Air filters designed for serving from one 
to five air-operated tools each are made 
in three types and a variety of models by 
Filters, Inc., and are fully described and 
illustrated in a folder entitled Dirt, Drip, 
Scale are Axis Agents Too. It contains a 
diagram of a typical multiple bench in- 
stallation—with each filter providing five 
air-line connections—for the assembly of 
airplane parts, describes how CCA Filters 
work, and includes a pipe-capacity table. 
The folder may be obtained upon request, 
together with sketches of applications to 
meet individual needs, from Filters, Inc., 
Glendale, Calif. 





Under the trade name of Sonotube, the 
Sonoco Products Company has introduced 
a_ spiral-wound, laminated, wax-treated 
fiber tube as a substitute for metal pipe 
or wood forms for pouring concrete piers 
that do not have to have a deep footing. 
Sections are made in five standard inside 
diameters ranging from 9 to 13/4 inches 
and in lengths up to 24 feet. They can be 
cut to size with a hand saw and easily 
handled. The tubes are being used in the 
building of cantonments and similar 
structures. 





Allis-Chalmers Manufacturing Com- 
pany has published a maintenance hand- 
book under the title of A Guide to War- 
time Care of Electric Motors that is not of 
the usual cut-and-dried type. The text is 
entertainingly written and emphasized by 
numerous drawings mostly in the form of 
cartoons. It deals separately with the 
problems of dust, stray oil, moisture, fric- 
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tion, misalignment, vibration, uneven 
wear, overload and underload—in fact, 
with everything that must be guarded 
against if a motor is to give long and 
trouble-free service. In addition, there is 
a chapter devoted to quick diagnosis and 
cures of motor ailments. Copies of the 
handbook will be mailed free of charge to 
any maintenance man, engineer, or ex- 
ecutive. Requests must be written on 


company letterheads and addressed to’ 


Advertising Department, Allis-Chalmers 
Manufacturing Company, Milwaukee, 
Wis. 





To protect machinery packed for export 
against rain and salt spray, United Labo- 
ratories, Inc., are offering a liquid as- 
phalt coating known as Certified Package 
Sealer No. 338. The material is applied 
cold to the top of the container with an 
ordinary broom or roofing brush and upon 
it is immediately rolled waterproof paper. 
Drying is said to be rapid, and no nails 
are required except to hold metal strip 
around the edges of the box. It is claimed 
that this method of sealing is an improve- 
ment over the use of hot asphalt or tar in 
that heating equipment—and, inciden- 
tally, fire hazard—is eliminated and the 
paper remains flat and does not open at 
the seams during transportation. 





Substitutes for pneumatic wheels for 
industrial vehicles such as hand trucks, 
dollies, barrows, etc., are already on the 
market and range from solid to spoked 
wheels with wood or compound tires. 
Metzgar Company is manufacturing a 
roller-bearing wheel consisting of steel 
disks and of a hard-maple tire riveted 
tightly to the sides. It is said to run quiet- 
ly and is guaranteed against breakage. 
The End-Wood Wheel, as it is named, is 
available in diameters from 244 to 20 
inches and is made in any desired thick- 
ness. French & Hecht, Incorporated, has 
a semisteel spoked wheel from 4/4 to 20 
inches in diameter to which is molded any 
one of three kinds of solid tires suitable for 
different working conditions. There is a 
standard type for normal service, an oil- 
resistant tire, and one that prevents the 
upbuilding of static that is a hazard in 
chemical, powder, and munition plants, 
flour mills, grain elevators, etc. 





Polyphase induction motors, ranging 
in size from 1 to 20 hp., have been de- 
veloped by the General Electric Company 
to meet the needs of plants where highly 
combustible magnesium or aluminum dust 
constitutes a hazard. The units were 
placed in Class II, Group E of the Na- 
tional Electrical Code after a series of 
tests at the Underwriters’ Laboratories, 
Inc., during which a 15-hp., 1,800-rpm. 
motor was subjected to clouds of fine 
magnesium dust while operating under 
conditions simulating several years of 
actual service. The units are totally in- 
closed, and dust-tightness is obtained 
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without complicating assembly or dis- 
assembly. In the smaller ratings they are 
of nonventilated construction, and from 
2 hp. on up they are of the fan-cooled 
type. Other features of the new line are 
external nonsparking-bronze fans, per- 
manently sealed-in leads, a rotating laby- 
rinth seal at the shaft opening, and, in 
the fan-cooled units, -relatively straight 
and smooth external ventilating passages. 





As a result of protracted research work, 
the Forest Service of the Dominion of 
Canada has introduced a method of fire 
control known as the Wright System by 
which it is possible to compute the fire 
hazard day by day and to forecast the 
fire hazard for the folldwing day. The 


system is based on climatic condition 
and on the forests. In other words, ag 
index of the fire hazard at any one static 
is computed from daily records of rainfall, 
evaporation, wind, and relative humidit 
and from the kind of timber that grows ig 
the region. From the data so obtained 
the stations map their campaigns and the 
disposition of their men. Depending upop 
the findings, they assign workers to fire 
duty; in case of a fire, they determine the 
number of fighters that should be sent 
they issue and cancel burning permits tg 
settlers; they control travel in and use of 
the forests by the public; and they 
late the frequency of forest patrols. 
system is used by 150 forest weather sta 
tions in the Dominion. 





Courtesy, Square D Co 


TESTS AIRPLANE INSTRUMENTS 


Before leaving the factory, Kollsman vertical-speed indicators and sensitive alti- 
meters are checked for accuracy in the vacuum chamber.shown here. The vacuum 


induced ranges from zero to 27 inches of mercury, or the equivalent of as much as — J 


-14 pounds per square inch, and simulates the decreasing pressure to which 
these instruments are subjected as a plane rises from the ground. The operatoris 
seen with his hand on the valve that controls the variations in the mercury column 
at the left of the chamber, and he times them by the stop watch in front of him A 
double check is obtained by the sensitive altimeter in the lower right-hand corner 
of the chamber. When this picture was taken he was testing vertical in- 
dicators, which measure the speed of a plane in relation to the surrounding ai 


tive altimeters are especially designed for use under instrument-flying con- ee 


ditions where accuracy has to be maintained within close limits throughout wide 


ranges of pressure poet temperature. This photograph is released for publication 
by the Bureau of Public Relations of the War Desechnent : 
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